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Adequate surgery performed in an early stage of the disease
offers the best chance for cure in carcinoma of the right colon. It is
generally agreed that right colectomy is the preferred method of
treatment under these circumstances. This operation can be utilized
with a reasonable risk, particularly if the resection is performed pre-
cisely in one stage with immediate anastomosis by suture (Harvey,4
Harvey and Connor5). Adequate surgery is often delayed because
the manifestations of the disease in its early stages may be too subtle
to suggest the proper diagnosis. A clear conception of those signs
and symptoms upon which a working diagnosis of carcinoma of the
right colon can be made is therefore essential, if the advantages of
adequate surgery are to be realized.fully.
The anatomical and physiological features of the right colon
differ sharply from those of the distal colon; similarly, the symp-
tomatology of carcinoma of the right colon differs from that of
carcinoma of the distal colon. It is pertinent, therefore, to consider
those dinical features which should suggest the possibility of car-
cinoma of the proximal colon, and which are useful in establishing
the proper working diagnosis.
The present report deals with an analysis of the important diag-
nostic data in 50 cases of carcinoma of the right colon, observed on
the Surgical Service of the New Haven Hospital. All of the
patients in the series were operated upon. In 44 cases (88 per cent)
the tumor was removed and a pathological diagnosis of carcinoma
was made. In 6 cases (12 per cent) the tumor was judged to be
non-resectalble; in 2 of these cases autopsy revealed the disease to
be carcinoma, in the 4 remaining cases the gross pathology observed
at operation was typical of carcinoma.
Age and Sex. The distribution of the cases with respect to age
and to sex is shown in Table 1. The majority of cases occurred in
the so-called "cancer age group." That carcinoma of the right
colon may be a disease of youth is emphasized by the 2 cases under
30 years of age, and by an incidence of 12 per cent in the age group
under 40 years. This is in essential agreement with the findings
reported by Ransom10 and by Mayo and Lovelace.7 Obviously, the
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relative youth of the patient does not exclude the possibility of
carcinoma of the right colon.
TABLE 1
AGE AND SEX INCIDENCE
Number Sex
Age in years of cases Male Femle
20-29 .............................................2 2
30-39 .............................................4 3 1
40-49 .............................................8 4- 44
50-59 .... .. ... .................. .. 15 6 9
60-69 .............................1.3 ........ 5 8
70-79 .................................... .7 3 4
80-89 ......................................1 1
Total .55.0 ..................... 24 26
Mean age 56.5 years
Youngest patient-26 years
Oldest patient-88 years
Carcinoma ofthecolon ingeneral is believedto affect males about
twice as frequently as it affects females (Rankin and Graham9), but
this is not a point of universal agreement. Hayden' did not note
a marked predilection for either sex. In the present series there
was no significant difference between the incidence in females and
that in males.
Location of the Tumor. The right colon is taken in this series
to include the ileocecal valve, the cecum, the ascending colon, the
hepatic flexure, and therighthalf ofthe transverse colon. Theloca-
tion of the tumor with respect to these anatomical subdivisions is
given in Table 2. The tumors in this series were frequendy of
large size at the time of resection; consequently, their exact localiza-
TABLE 2
LOCATION OF THE TUMOR
Cecum, asc.
Cecum colon and Rt. half
Ileocecdl Ascending and hepatic Hepatic trans.
valve Cecum colon asc. colon flexure flexure colon
Number of
cases 1 20 13 4 1 7 4
Per cent 2 40 26 8 2 14 8CARCINOMA OF THE RIGHT COLON
tion with respect to the segments ofthe rightcolon was often difficult.
This was particularly true in the cecal and ascending colonic groups,
in which there is undoubtedly some overlapping.
The cecum is reported to be the segment of the right colon most
frequently affected with carcinoma (Rankin, Bargen, and Buie,8
Ransom,10 Cattell1). The frequencywith which carcinoma affects the
remaining segments of the right colon is less accurately determined
from the statistics of various authors, since the dassifications with
respect to the extent ofthese segments are often not comparable. It
is relatively unusual, however, to find the ileocecal valve obstructed,
unless the tumor is extensive.
Extent of the Tumor. Theextent of the tumor beyond the wall
of the bowel in the resectable cases is indicated in Tajble 3. The
results are recorded with respect to the findings at operation and
those after examination of the specimen by the pathologist. The
incidence and the extent of the involvement of the regional lymph
nodes are important considerations, since the lymphatic channels are
a main route ofdissemination in carcinoma of the colon.
TABLE 3
EXTENT OF THE TUMOR
Resectable Cases
Without metastases or direct extension ......................................................... 21
With metastases or direct extension ......................................................... 20
Perforated .......................................................... 3
The utility of the pertinent statistical data reported in the litera-
ture is seriously reduced by the inadequacy of many of the applied
methods of examination of the specimens. It is well known that
a lymph node which appears grossly normal under these circum-
stances may reveal evidence of malignancy on microscopic examina-
tion. Clearing of the specimen (Gilchrist and David3) is obviously
an essential in aserious studyofthe extent ofthe regional metastases.
Coller, Kay, and MacIntyre,2 in their excellent study of regional
lymphatic metastases in carcinoma of the colon, isolated from 41
(average, in cases without metastases) to 59 (average, in cases with
metastases) nodes per specimen in 46 cases of carcinoma of the colon.
Many small impalpable lymph nodes were found to contain car-
cinoma. The superiority of this method is clearly demonstrated
when these results are compared with those obtained by the usual
methods of dissection. Although carcinoma of the right colon is
generally believed to metastasize rather slowly, Coller and his group
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noted metastases in 62.5 per cent of their small series of carcinoma
of the right colon. I
It is, therefore, important to note that in many instances in the
present series the specimen was not cleared. The 21 cases recorded
as showing no evidence of metastases or direct extension probably
include at least a few instances in which the regional lymphatic sys-
tem was involved beyond the wall of the bowel.
Symptoms. The chief complaints were varied, and are recorded
in Talble 4. It is pertinent to emphasize that abdominal pain was
the chief complaint in 46 per cent of the cases, and that obstructive
symptoms were infrequent as the chief complaint. Weakness was
conspicuous, either as thechief symptom or as a major subsidiary one.
TABLE 4
CHIEF COMPLAINT
Abdominal pain .......................................................... 23
Weakness .......................................................... 6
Abd. pain and weakness................... 5
Abd. pain and ttimor ........................................................... 4
Abd. pain, constipation and diarrhea .......................................................... 2
Abd. pain and constipation .......................................................... 2
Abd. pain and diarrhea ........................................................... 2
Constipation ...........................................................2
Diarrhea...........................................................I
Tumor ......... ...................1...............................
Loss of weight .......................................................... I
Vomiting / ............................................................ 1
While thechief complaint is admittedly important the subsidiary
symptoms require consideration, for in many instances all symptoms
were relatively indefinite and difficult to evaluate.
Abdominal pain was the outstanding complaint in the cases in
this series. In 34 of the 44 resectable cases abdominal discomfort
was among the presenting symptoms; in 20 of these cases it was the
chief complaint. Of the 6 non-resectable cases, however, 2 did not
complain of abdominal pain.
Particularly conspicuous was the marked variability of the
abdominal discomfort in different patients. In general, it had no
common characteristics except a tendency to recur or to persist. It
was usually referred to the lower, middle, or upper abdomen on the
right side. There was no consistent relationship to the intake of
food or to evacuation. In the beginning it frequently appeared
only in short bouts, separated by weeks; later, the discomfort would
become more or less constant. A few patients volunteered that theCARCINOMA OF THE RIGHT COLON
right lateral decubitus position aggravated the pain. Pressure deep
in the abdomen in the region of the local area usually precipitated
or accentuated the discomfort. The pain was typically not severe.
In 3 patients in this series appendectomy was performed after the
onset of symptoms suggestive of carcinoma of the right colon. In
the series reported by Ransom0 10 per cent of the patients had been
sulbjected to appendectomy during the symptomatic period. This is
not surprising in view of the common association between the rela-
tively mild pain and the local tenderness in the right lower quadrant
of the abdomen. In 2 of the 3 patients in the present series, in
whom appendectomy was performed under these circumstances, the
tumor was found; in the remainingcase thetumor was not discovered
until 6 months later, although there was no symptomatic improve,
ment after the appendectomy.
It is clearly apparent that recurrent or persistent pain in the right
side of the abdomen should be regarded as a cardinal symptom of
carcinoma of the right colon. This disease may be present in an
advanced stage in the occasional case without other symptoms ofnote.
Weakness, or some manifestation of anemia, is thought to be a
common sign of carcinoma of the right colon. This proved to be
the case in the present series. In 13 of the 44 resectable cases weak-
ness was a conspicuous symptom; in 7 of these cases it was the first
symptom; in 6 cases it was the chief complaint. The incidence of
the milder degrees of weakness in the remaining cases was difficult
to determine, but it is notajble that in 31 of the 44 resectable cases
weakness was not mentioned as a major complaint. It would appear
to'be inaccurate to regard this symptom as one which is late in devel-
opment, or as one indicating that the tumor has progressed beyond
the stage of resectability.
Weakness, as a single symptom, is often difficult to evaluate.
Its importance in the diagnosis of carcinoma of the right colon is
dear, however, when it is considered together with abdominal pain.
In 34 of the 44 resectable cases in this series (Table 4) weakness,
abdominal pain, or a combination of these, was the major complaint.
A change in bowel habit is commonly regarded as probably the
most frequent symptom in carcinoma of the colon ingeneral. While
it is true that such a change is likely to appear when the tumor
develops in the distal half of the colon, where the feces become more
solid in form, it does not follow that a similar condition obtains in
the right colon. Alternating constipation and diarrhea are often
recorded as frequent in carcinoma of the right colon. Although
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any change in the bowel habit which persists should be regarded
with suspicion, it is important to recognize the fact that carcinoma
of the right colon may progress beyond the stage of resectability
before any such change occurs.
In 18 patients (36 per cent) in this series no change in the bowel
ha!bit was noted; in 1 of these 18 cases the tumor was judged to
be non-resectable. Further data on the bowel habit in the cases in
thisseries aregiven in Table 5. Constipation and diarrhea appeared
with equal frequency in the resectable cases, but it is noteworthy that
alternating constipation and diarrhea were definite symptoms in only
3 cases in the entire series.
TABLE 5
CHANGE IN BOWEL HABIT
Resectable lesions Non-resectable lesions
Number Number
Bowel habit of cases Per cent of cases Per cent
No change ................. 17 34 1 2
Constipation ................. 12 24 4 8
Diarrhea .................12 24 1 2
Constipation and diarrhea 3 6
It would appear to be a logical condusion that any change in
the bowel habit should be regarded with suspicion but that such a
change should not be looked upon as an essential for the diagnosis
of carcinoma of the right colon.
A gross change in the character of the stools was not common
in the patients in this series (Table 6), there being no change in 34
TABLE 6
CHARACTER OF THE STOOLS
(from history)
No gross change .......................................................... 34-
Bloody .......................................................... 6
Tarry ...........................................................3
Not noted .......................................................... 7
of the 43 cases in which a note on this point was made in the record.
This finding is in agreement with the results reported by Ransom,10
and emphasizes the fact that a gross change in the character of the
stools will not often direct attention to carcinoma of the right colon.
This should not be taken to mean that examination of the stools for
blood is of no assistance in reaching the correct diagnosis, for in 75
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per cent of the cases in this series in which such an examination was
made the tests were positive (Table 7).
TABLE 7
OCCULT BLOOD IN THE STOOLS
Present ................................... 30 cases
Absent .................................... 0 cases
Not tested ................................... IO cases
An abdomial tumor was noted before admission to the hospital
in 10 of the 50 cases; in 9 of these 10 cases the lesion was resectable.
As is noted in Table 4, the presence of the tumor was given as the
chief complaint in 5 cases, this being the only complaint in one
patient. As is shown in Table 10, the tumor was actually palpable
by careful examination in a large majority of the cases.
Only 4 patients were admitted to the hospital within a month
after they had noted the tumor; in another 4 patients the delay in
this respect was 6 months or longer.
Loss of weight, of sufficent amount to be noted by the patient,
was present in the majority of the cases (Table 8). In one instance
TABLE 8
LOSS OF WEIGHT
Resectable cases Non-resectable cases
Number of pounds Number Percent Number Per cent
None ......... ........ 6 12
1-10 ........... ...... 4 8 1 2
11-20 ........... ...... 19 38 1 2
21-30 ........... ...... 5 10 2 4
31-50 ........... ...... 3 6
51-70 ........... ...... 1 2 1 2
Not recorded ................. 6 12 1 2
loss of weight was the only symptom. It is significant that in 3
of the 6 patients in whom there was no known loss of weight the
tumor had extended beyond the wall of the bowel at the time of
operation.
A mild loss of weight is often difficult to evaluate, a serious loss
of weight is properly regarded with suspicion, but, in carcinoma of
the right colon, loss of weight cannot be counted upon to appear
while the disease remains limited to the wall of the bowel. The
tumor may progress beyond the stage of resectability in the occa-
sional case before significant loss ofweight is apparent to the patient.
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Signs of intestinal obstruction, of sufficient severity to lead in
themselves to a suspicion of carcinoma of the colon, were infrequent
in this series. This is not surprising in view of the liquid form of
the feces in the right colon and of the ease with which much of this
structure will accommodate for a relatively large tumor.
Conspicuous signs of obstruction of the small bowel are likely
to appear at an early date when the tumor involves the ileocecal
valve primarily. In this series abdominal distention was unusual
with carcinoma of the cecum, unless there was involvement of this
valve. In carcinoma of the distal half of the right colon abdominal
distention is apparently more frequent, as would be expected. The
number of cases with the tumor in this area is too small in the present
series, however, to permit any significant evaluation on this matter.
There is the further factthat ofthe 6 patients inwhom the tumor
was judged to be non-resectable at operation there were signs of
intestinal obstruction in only one.
The impression is gained from this study that the develop-ment
of intestinal obstruction of a notable degree with carcinoma of the
right colon is related more to the location of the tumor than to its
extent. One surely cannot take the absepce of intestinal obstruction
as an indication that the tumor is resectable.
Unusual symptoms were not noteworthy in this series, and little
ofsignificance can be said oftheni.
Duration of Symptoms. It is of obvious interest to note the
duration of symptoms before admission to the hospital; the pertinent
data in this respect are given in Table 9.
It is perhaps of some significance that in 2 of the 3 patients who
TABLE 9
DURATION OF SYMPTOMS BEFORE ADMISSION TO HOSPITAL
Resectable lesions Non-resectable lesions
Number Number
Time in months of cases Per cent of cases Per cent
Less than 1 ................. 3 6
1-3 ........... ....... 7 14
4-6 ......... ........ 0 20 1 2
7-9 .........1........ 1 22 1 2
10-12 ........... ...... 7 14 2 4
13-18 ........... ...... 4 8
19-24 ........... ...... 1 2
More than 24 2 4
Indefinite ................. 1 2
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came to the hospital less than a month after the onset of symptoms
a correct pre-operative diagnosis was not made. In one of these the
working diagnosis was an appendiceal abscess, in the other it was a
benign omental tumor. Both patients were males of less than 40
years of age. In neither case was the stool examined for occult
blood or a gastro-intestinal series obtained. In one case there was
a colloid carcinoma with extension into the mesentery, in the other
there was a perforated carcinoma of the ascending colon. It is well
recognized that proper pre-operative preparation before resection is
an important feature in the treatment of carcinoma of the colon.
Physical Examination. Two findings appeared upon physical
examination with sufficient frequency to be significant. A definitely
palpalble tumor was noted in 36 (82 per cent) of the resectable
cases (Table 10). Some degree of tenderness in the region of the
tumor was commonly observed, but it was difficult to evaluate this
finding statistically.
TABLE 10
PALPABLE ABDOMINAL TUMOR
NVumber of cases
Palpable tumor Resectable Non-resectable
Present .......... ....................... 36 5
Absent .......... .......................7 1
Sumsected .....................................I..........1
In 4 of the 7 resecta;ble cases in which the tumor was not palpable
there was evidence of local metastases or direct extension of the
carcinoma. In all of these 4 cases the tumor was located in the
cecum or ascending colon, which are readily accessible to palpation.
The absence of a palpable tumor cannot be taken as reliable evidence
that the disease is limited to the wall of the bowel.
In the non-resectaHble group the number of cases in the series is
too small to justify an analysis regarding the significance of a pal-
pable tumor. In the single instance in this group, in which the
tumor was not palpable, there was a mild abdominal distention which
may have masked the tumor; at autopsy in this case, however, the
tumor was found to be only 6 centimeters in diameter.
The tenderness elicited upon palpation in the region of the
tumor was usually mild, although definite. This tenderness could
not be correlated satisfactorily with the extent or with the location of
the tumor but it apparently cannot be taken as good evidence against
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the diagnosis of carcinoma. In carcinoma of the colon it is of
obvious importance that the correct pre-operative diagnosis be made,
if possible; the local tenderness may lead to an incorrect diagnosis,
with consequent incomplete preparation for resection, in the occa-
sional case.
Laboratory Examination. Anemia is thought to be associated
commonly with carcinoma of the right colon. Numerous theories
have been developed to explain this apparent relationship.
TABLE I1
RED BLOOD COUNT
Resectable Nonresectable
Red blood count Number Number
in millions of cases Per cent of cases Per cent
2.5-2.9 ............. .... 1 2
3.0-3.4 ................. 7 14 1 2
3.5-3.9 ................. 8 16 2 4
4.0-4.4 ................. 12 24 1 2
4.5-4.9 ................. 13 26 1 2
5.0-5.4 .................3 6
5.5-6.0 .... ..1 2
The majority of the cases in the present series showed some
evidence of anemia (Tafbles 11 and 12). In only 16 (36 per cent)
of the 44 resectable cases was the red blood count below 4.0 million.
In 39 (89 per cent) of the resectable cases, however, the concentra-
tion of hemoglobin was below 13 grams per cent, the color index
beingless than 1 in 84 per cent of these cases. A conspicuous reduc-
tion in the concentration of hemoglobin with evidence of a secondary
anemia would therefore appear to be an important sign in carcinoma
of the right colon. The time of appearance of the anemia cannot
be determined with accuracy in this series.
The presence of occult blood in the stools, particularly if there
has been no gross bleeding, should excite a suspicion of carcinoma
of the right colon. In 75 per cent of the cases in this series in
Which the examination was performed the results were positive
(Table 7). Of equal importance is the fact that in 21 of these 30
cases there had been no known change in the gross character of the
stools. There are obviouslytoo many uncontrolled factors topermit
a conclusion from these data regarding the relationship between this
source ofloss of blood and the anemia.
It should be noted with respect to the findings recorded in
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TABLE 12
HEMOGLOBIN CONCENTRATION
Resectable Non-resectable
Hemoglobin conc. in Number Number
grams Per cent of cases Per cent of cases Per cent
4-5 ................................ 1 2
7-7.9 .................. 3 6
8-8.9 .................. 6 12 1 2
9-9.9 .................. 8 16
10-10.9 .................. 7 14 1 2
11-11.9 .................. 5 10 2 4
12-12.9 .................. 9 18 1 2
13-13.9 .................. 3 6
14-14.9 ........... . 1 2
15 or over .. ............. 1 2 1 2
Table 7 that in 3 of the 10 cases in which the examination of the
stool for occult blood was negative only a single test was performed
in each instance. In several cases in this series in which the stools
were positive for occult blood previous or subsequent similar exami-
nations were negative in this respect.
Roentgen Studies. It is not within the scope of this report to
discuss the value of roentgen examination in the diagnosis of car-
cinoma of the right colon. It is generally accepted that thorough
study 'by a competent roentgenologist is one of the most reliable
methods of examination in carcinoma of the right colon. The data
in the present series are of little utility in the importan,t evaluation
of roentgen studies in the very early stages of carcinoma of the right
colon.
A few of the cases in this series were seen before 1930. In
others an unsatisfactory examination was not repeated. In spite of
variable conditions, findings suggestive of carcinoma of the right
colon were demonstrated roentgenographically in 40 of the 43 cases
in this series in which the results of this examination were availatble.
It is a point of interest that in 7 of the 50 cases in the present
series roentgen examination of the colon was not performed after
admission to the hospital. In only 2 of these 7 cases was the correct
pre-operative diagnosis made.
Pre-operative Diagnosis. In 8 of the 50 cases in this series
the correct pre-operative diagnosis of carcinoma of the right colon
was not made. The incorrect diagnoses included regional ileitis,
obstruction of the small intestine, appendiceal abscess, ventral hernia
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with incarceration, benign tumor of the omentum or mesentery, and
chronic cholecystitis with cholelithiasis.
SuMnwry and conclusions
(1) A series of 50 cases of carcinoma of the right colon has
been analyzed with respect to the important symptoms and signs.
Emphasis has been directed to those findings which should lead to
a suspicion of this disease.
(2) Abdominal discomfort and weakness are common manifesta-
tions of carcinoma of the right colon.
(3) A change in the bowel habit cannot be relied upon to direct
attention to carcinoma of the right colon. In this series 36 per cent
of the cases showed no such change.
(4) A gross 6hange in the character of the stools was not com-
mon in the cases in this series.
(5) The presence of occult blood in the stools was demonstrated
in 75 per cent of the cases in which this examination was made.
(6) Intestinal dbstruction is, in general, not frequent in carci-
noma of the right colon, unless the ileocecal valve is involved. It
may then be an early manifestation of the disease.
(7) A palpable abdominal tumor was noted in 82 per cent of
the resectable cases in this series. Mild tenderness was frequently
present in the region of the tumor.
(8) The majority of cases in this series showed evidence of
secondary anemia, but the degree ofthe anemia was oflittle assistance
in evaluating the extent of the tumor.
(9) In 8 of the 50 cases the correct pre-operative diagnosis of
carcinoma of the right colon was not made.
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